Binding characteristics of tumor necrosis factor receptor-Fc fusion proteins vs anti-tumor necrosis factor mAbs.
Tumor necrosis factor (TNF) antagonists are efficacious in the treatment of various autoimmune diseases. Two classes of TNF antagonists are currently commercially available: soluble TNF receptor-Fc fusion proteins (etanercept) and anti-TNF mAbs (adalimumab and infliximab). The classes differ in molecular structures and mechanisms of action. The interactions between TNF antagonists with TNF molecules were characterized. The anti-TNF mAbs, but not the soluble TNF receptor, formed visible lines of precipitation in Ouchterlony assays. The molecular weights of complexes formed by TNF (52 kDa) with either etanercept (130 kDa), adalimumab (150 kDa), or infliximab (average 165 kDa) were determined by size exclusion chromatography-light-scattering assays. Etanercept and TNF formed complexes of 180 and 300 kDa, representing one and two etanercept monomers bound to a TNF trimer, respectively. Adalimumab and infliximab formed a variety of complexes with TNF with molecular weights as high as 4,000 and 14,000 kDa, respectively, suggesting the presence of complexes with a wide range of sizes and stoichiometries. The absence of large complex formation with the binding of soluble receptor-fusion proteins to TNF may account for the different clinical efficacy and safety profiles of the two classes of TNF antagonists.